WE CLAM: 



1 . An apparatus that is arranged to conserve power in a circuit that includes 
a regulator that provides an output voltage from an input voltage, the apparatus 
comprising: 

a window comparator that is selectively enabled in response to a first 
control signal, wherein the window comparator is arranged to select a reference mode 
when enabled, wherein the reference mode corresponds to a first mode when the input 
voltage is within a predetermined range and a second mode when the input voltage is 
outside of the predetermined range; 

a reference circuit that is selectively enabled in response to a second 
control signal, wherein the reference circuit is arranged to provide a reference voltage 
when enabled; 

an output comparator that is selectively enabled in response to a third 
control signal, wherein the output comparator is arranged to selectively activate the 
regulator by evaluating a reference signal and the output voltage when enabled; 

a switching circuit that is arranged to select the reference signal based on 
the reference mode such that the reference signal is associated with the input voltage in 
the first mode and the reference signal is associated with the reference voltage in the 
second mode; and 

a power management unit that is arranged to provide the first control 
signal, the second control signal, and the third control signal such that the reference 
circuit and the window comparator are enabled to evaluate the input voltage, the 
reference circuit is disabled when the first mode is selected, and the output comparator 
is enabled between switching cycles of the regulator. 

2. The apparatus of Claim 1, wherein the window comparator and the 
power management unit are further arranged in cooperation such that the window 
comparator is disabled via the first control signal after the input voltage is evaluated, 
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and wherein the window comparator is re-enabled via the first control signal such that 
the input voltage is periodically evaluated. 

3. The apparatus of Claim 1, wherein the window comparator is arranged to 
monitor at least one of the output voltage and the input voltage such that the output of 
the window comparator is capable of retriggering switching and calibration cycles in the 
apparatus. 

4. The apparatus of Claim 1, wherein the window comparator includes a 
first comparator circuit that is arranged to assert a first comparison signal when the 
input voltage is below a first predetermined level, a second comparator circuit that is 
arranged to assert a second comparison signal when the input voltage is above a second 
predetermined level, and a logic circuit that is arranged to select the reference mode in 
response to the first comparison signal and the second comparison signal. 

5. The apparatus of Claim 4, wherein the first comparator circuit includes a 
first offset circuit that is arranged to provide the first predetermined level in response to 
the reference voltage from the reference circuit. 

6. The apparatus of Claim 4, wherein the second comparator circuit 
includes a second offset circuit that is arranged to provide the second predetermined 
level in response to the reference voltage from the reference circuit. 

7. The apparatus of Claim 4, wherein the first comparator circuit includes a 
first offset circuit that is arranged to provide the first predetermined level in response to 
the reference voltage from the reference circuit, and wherein the second comparator 
circuit includes a second offset circuit that is arranged to provide the second 
predetermined level in response to the reference voltage from the reference circuit. 



8. The apparatus of Claim 1, wherein the reference circuit is a band-gap 
reference circuit. 
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9. The apparatus of Claim 1, further comprising a feedback circuit, wherein 
the feedback circuit is arranged to provide a scaled version of the output voltage to the 
output comparator such that the output comparator is arranged to compare the feedback 
voltage to the reference signal. 

10. The apparatus of Claim 9, wherein the feedback circuit comprises a 
voltage divider circuit. 

1 1 . The apparatus of Claim 9, wherein the feedback circuit comprises a 
voltage divider circuit and another switching circuit, wherein the other switching circuit 
is arranged to select a tap point from the voltage divider circuit based on a gain 
adjustment signal. 

12. The apparatus of Claim 11, further comprising a gain adjustment circuit, 
wherein the gain adjustment circuit comprises a gain comparator circuit that is arranged 
to evaluate the input voltage to provide the gain adjustment signal. 

13. The apparatus of Claim 1, wherein the output comparator includes 
hysteresis such that the positive and negative thresholds associated with the output 
comparator are different from one another. 

14. The apparatus of Claim 1, wherein the switching circuit includes a first 
switch circuit and a second switch circuit, wherein the first switch circuit is arranged to 
couple the input voltage to the output comparator as the reference signal when the first 
mode is selected, and wherein the second switch circuit is arranged to couple the 
reference voltage to the output comparator as the reference signal when the second 
mode is selected. 

15 The apparatus of Claim 1, further comprising a voltage scaling circuit 
that is arranged to provide the reference signal as a scaled percentage of the input 
voltage when the first mode is selected. 
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16. An apparatus that is arranged to conserve power in a circuit that includes 
a regulator that provides an output voltage from an input voltage, the apparatus 
comprising: 

an input comparison means that is arranged to select a reference mode 
when enabled, wherein the reference mode corresponds to a first mode when the input 
voltage is within a predetermined range and a second mode when the input voltage is 
outside of the predetermined range; 

a reference voltage means that is arranged to provide a reference voltage 

when enabled; 

an output comparison means that is arranged to selectively activate the 
regulator by evaluating a reference signal and the output voltage when enabled; 

a switching means that is arranged to select the reference signal based on 
the reference mode such that the reference signal is associated with the input voltage in 
the first mode and the reference signal is associated with the reference voltage in the 
second mode; and 

a power management means that is arranged to: enable the input 
comparison means and the reference voltage means to evaluate the input voltage, 
disable the reference voltage means when reference mode corresponds to the first mode, 
and enable the output comparison means between switching cycles of the regulator. 

17. An apparatus as in Claim 16, further comprising: a feedback means and a 
gain adjustment, wherein the feedback means is arranged to provide a sense signal that 
is related to the output voltage by a selected scaling factor, and wherein the gain 
adjustment means is arranged to vary the selected scaling factor in response to the input 
voltage. 

18. A method of conserving power in a circuit that includes a regulator, 
wherein the regulator provides an output voltage from an input voltage, the method 
comprising: 

initiating a quiescent current reduction cycle by: 
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activating a window comparator and a reference voltage circuit to 
evaluate the input voltage, wherein the reference voltage circuit is arranged to provide a 
reference voltage when activated; 

selecting a first mode when the input voltage is within a voltage 
range that is associated with the reference voltage; 

selecting a second mode when the input voltage is outside of the 
voltage range that is associated with the reference voltage; 

processing the first mode by: 

deactivating the voltage reference; 
activating an output comparator; 
sensing the output voltage; 

enabling the regulator while the sensed output voltage is 
below a positive threshold that is associated with the output comparator, wherein the 
positive threshold is related to the input voltage; 

disabling the regulator after the desired sensed output 

voltage is achieved; and 

processing the second mode by: 

activating the output comparator; 
sensing the output voltage; 

enabling the regulator while the sensed output voltage is 
below a positive threshold that is associated with the output comparator, wherein the 
positive threshold is related to the reference voltage; and 

disabling the regulator after the desired sensed output 

voltage is achieved. 

19. The method of Claim 1 8, wherein processing the first mode further 
comprises: sensing the output voltage with a feedback circuit that includes a voltage 
divider. 
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20. The method of Claim 18, wherein processing the first mode further 
comprises: monitoring the output voltage with the output comparator after the regulator 
is disabled, and initiating the quiescent current reduction cycle when the sensed output 
voltage is below a negative threshold that is associated with the output comparator. 

2 1 . The method of Claim 1 8, wherein processing the first mode further 
comprises: selecting a gain factor that is associated with the sensed output voltage such 
that the output voltage is related to the sensed voltage according to the gain factor. 

22. The method of Claim 18, wherein processing the first mode further 
comprises: sensing the input voltage and selecting a gain factor such that the selected 
gain factor is responsive to the sensed input voltage, wherein the input voltage is related 
to the sensed voltage according to the gain factor. 

23 . The method of Claim 1 8, wherein processing the second mode further 
comprises: sensing the output voltage with a feedback circuit that includes a voltage 
divider. 

24. The method of Claim 1 8, wherein processing the second mode further 
comprises: monitoring the output voltage with the output comparator after the regulator 
is disabled, and initiating the quiescent current reduction cycle when the sensed output 
voltage is below a negative threshold that is associated with the output comparator. 
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